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<54) OLEFINIC THERMOPLASTIC ELASTOMER COMPOSITION AND MOLDED ARTICLE 
COMPRISING THE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an olefinic thermoplastic elastomer composition which 
has a large dynamic cross-linking rate and can give a cross-linked rubber molded article having 
excellent compression permanent set resistance, thermal ageing resistance and oil resistance, 
and to provide a molded article thereof. 

SOLUTION: This olefinic thermoplastic elastomer composition characterized by being obtained 
by dynamically thermally treating 40 to 95 pts.wt. of (A) an ethylene/a-olefin/non-conjugated 
polyene random copolymer rubber having structural units derived from a specific terminal 
group-containing norbornene compound of non-conjugated polyene and 5 to 60 pts.wt. of <B) a 
polyolefin resin [the total amount of the components (A) and (B) is 100 pts.wt.] in the presence 
of (C) an SiH group-containing compound having at least two SiH groups in the molecule. In the 
composition, the component (A) is partially or perfectly cross-linked. The component <B) is 
preferably a polypropylene-based resin whose boiling heptane insoluble portion has an isotactic 
pentad fraction of >0.955 and whose boiling heptane soluble portion is contained in a content of 
<9 wt.%. 
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1 0 0 2 9 ] eoa-T-Sfttt (Mw/Mn ) #±fB©ffl 

( v ) mwmmmmm <.u) [ 5sra«g©tet§] x * u io 

>-a-tU7^> - ^ft&tfyx^^AftS^-i* 
=*A (A) 100gtC*tU 5 JU"'- -f F 
0. 0 1 1 7 O'CTl O^^UXSS^b 

fc£a©*rafi«s@iKmfi (») 5xio«»fi/c* 

0.04X10T 1 * ^ Lop(r,/ri)/ 

[003 1]xfU>-a- ^U^^-^iJOjx 
>-7>#A*S;£#=fA (A) Log (t,/t.) £ 
W5E»^aiIfES (w) £©Jt [Log (r,/r.) / 
v] #0. 0 4 x 1 O" 1 ' ~0. 2 0X10-". SfS 20 
L<«0. 042X 1 0""-0, 19X10-", $6 
tCjf*U<«0. 0 50X 1 0--0. 1 8X 1 0-' 

[0 03 2] CCDJt [Log (t,/t.) /v] *<±fB 

(vii) «i«j«iSiiit4a'J5£SJ:'5*46^i!S3i» 
x?-u> • d- ^ > •»«S^ , JX>7>^A* 30 

fi£{*=TA (A) ©*fcfm!i$tttJ)£&<fc9*&fc#i&*g 
»tt, 5~3 5. JffSlXtel 0~3 5. J*e>CC#£L 
<B1 5-30, #«C#*l,< »20~3 O-e&S. C 
<D#i&f iScWBtfiiBffiBrttc * * t . 8b«jSS*Sffi!F©^ 

X>7>yASM*3'A (A) 3»lJjffl*><»tx-r2>/c 

[0 03 3] ^BJ-CfflC^n^i^U^ • a- 
•f > -|H^®tf yx>-7>#A£fi£(*:JA (A) tt. 40 
T5B<te13J (H) fcJ:^ ( I ) ZZJ&fti: LrdWTS 
fmo&GTK.. m&Um. 3 0 ~ 6 0 #K3 0~5 
9*C. m^BE^34~ 1 2kgf/cm'. 1$tC5~8k 
gf/cm', yx><fcx?-u><!:©&ISffi© 
*)Ht (ftg&tf'Jx^/x-f-l'l') 0. 01-0. 2 
<D&f*-t\ i^U>i. ^5SHX^3~2 0©a- *U 

7^>i. ±ia-fl5s: [ 1 ] ttcit [11] ribsns 

3f38 Ki ;Ug#*r ^ Jl* jJOW * Wfc^BJ t 7 > y A^S 
"Cff«c9©jWff*Ll». (H) V-O (OR) .X... (5$ 50 
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m 3 fet±. »£L<1. 8x l O^d/cm'tLb. 3 £ 
«Uf£L-<te2. Ox 1 O'-H/cm'feUi-e**. 
[0030] C©W^SIftS5S ( y ) # 1 . 5X10 

^3A>£^f*£ffi«-C£S&*Jgt*x5* hv-fflJdc 

(vi) Log (t,/t,) /» 
x^U>- a- 5 
S£#=*A (A) tt. 10 0XT©j<;l'h7a-*-?' 
frh#£>tc> -TOJ&fcO. 4xi0'dyn/cm'^ 
•T<kt©r'33iST 1 trOIc;*2. 4XlO , dyn/ 
cm'^-rt^rOjEKT.tOltT./Tii, 
WSftfflSiftffig (v) <t©Jt# t [in] 

1/ £ 0.20X10"" ••• [III] 

R«^bkm»^*0. Xtt^n^HH^c**?. 
nliO*fcttl~3©S&-C**) r**>SnSnJSSt4 

*&) r^tosns^^-y^Aft-^Bii. 

[0034] JbE5J*tt'*T-i>* A^fc^ (H) it. m. 

tUi. — flftsS VO (OR) aXbJfcBV (OR) c 
Xd (5*W». R«^t*SS«"C* 0 . 0£a£3. 0£ 
b £ 3 , 2 ^ a + b ^ 3 . 0 ^ c £ 4 . 0 £ d £ 4\ 3 

^c + d^4) ribsn^tyf Aft^BJ. 

ttCttfc©«^{^#^!|&£tt3l0<l£ USSIfiC <h 

[0035] VOC 1, . VO (OC 

,H,)C1, . VO (OC.H.) ,C1, VO (O-iso 
-C,H,)C1„ VO (O-n-CH.) CI,. VO 
(OC.H,),. VOBr,. VC1, . VOC1,. V 
O (O-n-CH.) VC 1, • 2 0C.H l ,OHfti' 

(I) R'.AIXV. (R' «^t*SRS-C*«5. X' 
BAny>I?T*"J. mttl-3-C**) V$kt>2tl 

[0036] ±IB*taTJl'5X^A<t^«) (I) tor 

». m#mwt> h yx*;i/7 , A'5-9 a, h'j-?"^^ 

TJUSX^A. hy-<V/afc;;UTJl'5x>5A3?©h y 

rjw+^r^sx^A : ^x^jurjus-^Ax h+~> 

K, i^^^Jl/TJUS A^ h+v- b'^OisT^^frT 
;U5 ATJU3+ix K ; x^^TJl' 5 A-feX+X 
h+'>K. ^ Jl/T 5 X A -fe ^ * ^ h * K^©T 
;l/+;l/T;l/5x-i;A-fe^+TJl'3*^ F ; R 1 ,., A 1 
(OR 1 ).., nc«h*^*D3tl-S¥^lfflEES:WrSgU^ 
&ij(C7JUa*MtS*rfc7^*-'W7.rt'5x>5A : ^x^ 
;UT^5X^A^D 'J F. ^fW^Si'Ji.i'B y 
K, ^x^Jl/7-il'SX^A^'P 5 K3?©^7;U*;l/7Jl/ 
sx-jA^?-/ F ; x^;U7ju s-^A-b^+^ay 

F. ^JU7;U5x>?A-fe^+i'Ciy K. X^;U7^U5 
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/^5-fF. x^;l/TJU^x^Ai^a y h\ ^afJl/T 
jusx^Ai^ay h\ ^f^T^^^Ayyn s F 
i?<dt;1/*;1/7jI/3:x^a^^ Ftt£©8&#ffWc^ 

TOi/^uyji'S --JAb K y F\ x*;ut;1/5x^a^ 
t F'J F\ ^DbW^-'JAi/t K U F^<D7Jl/* 
jl/TJl/Sx^A^b F'J Fft£(D^ttfc;k^b3ttfc 

ay F\ ^w^^-^A^h+^^ay F\. x^ju 
Mkfci^^ay^bSn/cT^^T^^^^A^^ 
[0 03 7]*S?S(Cte^ J:iSibcrf& (H) <D5 

voc \^mfrztittm&>^vvMt'£'m 

±IB{fcA« ( 1 ) <D5^ A 1 (OC,H,) :C 1 
/A 1 , (OC 2 H,) ,C 1 ,<D*?l<> F«J Fit 

Bi/5JBLh) ztmti&tvx&mrzt. v»*x 

: 3 2 5) ftOT^^l^aTt^xfl/ 
rfA (A) *J»6tl40r»*Hr>. 

[ o o 3 8 1 tic. ±&&m^of%fcim'r2>fmt u 

8 6 #&«CCIB48 $ tir C»£ > * P -fe >6feJSI£ffl t >T fe 
(A) «tt*^v-fctittf^tt«I^^#>M*te 

iz-zommw <fct x*?-;io -cy*? 

Jt«. (2,2 f l) X>-5,6- ^#Jl/ 

i/^d (2,2,1) *V/h-2- X>-5,6- 
[0 040] ^ftlD^^jJOBx^^i Si* 

h7kFP7^;bK^^;k hf*>*a (2,2,1) ^ 

F-2- X>-5,6- y*JU#>M2>^^«C^3W»W6tl 

s 0 tft£>(Wc*K 7* yjnt**Jk r^y^ffix 

{0 04 1 ] ^(D^mUXfrtf^Wi^??? h^tt 
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m if?? -en^n#a*fc«2@« 

7 F^14bucDx^u> • a- tU7^> 
'Ji>*I^A100gSfcO. 0. 1 *)\s&LT<D 

±fB®HCCS>£x^U> • a- • ^S*'J 

x>7>^A*1^3A (A) «Ht>*±, Mtttt. 

<S9Hnitt) ccgn/c^pjaattx^xF-7-ffl««3^ 
10 ?#e>n^o 

[0042] F^ttb/cx^U>- a- *U:7-f 

> • #*a#y x>^>^A*s^i*=fA <A) fir 
f#&c£#rtr*o c<Dif?7 hSjB4i«««;b^:tftt 
20 [0043] hJB6«cfltfflS«*9y^Hitt«ll' 

_ ^^w^-^im F\ s/-t- ^jw^-**^-3, 
3,5-F yy *ii/2/*o^**>, t-^^;u^ sjuh— * 
*tf-YF\ i^-t- 7 5JW^-^+1f^ F» t-/^bF 
F, 2,s-^^^;l/-2,5- ^ (t-r^JU* 

-^-^->) -s+^>>-3, 2,5-^^^^-2,5- S?<-^>V r 
-/Jl//>'-^"+^) ^^-y*>, 2,5-^^-2,5- ^ (t- 
^*"y->, a. a' - fcTX (t-^ 

30 j^<-*+-y--f Kffl ; t-^w^t+vrizf- f , 

>7x- F % v>-t- * U- F^fCDA 

-tt^xxf jus ; ^ ^ a ^*-y- s A 

Ym<D* F FSB : ^Jc^cn^cDig^®! 

3 0-20 O-CCOlSHCCi^WafflKib^H 1 * U< , 
40 If-/ F, S^-t- :/^;^-**V-3,3,5- h*)j**)USs 

T5il/^-**-y--Y F\ t-^;i/t FP^'-t^^ F 

[0 04 4] ^l»PP#^#>»*fctt*<Z)WIW* 
(/ciiltfBBg*^. x^f-;U) eWOftttty'v-i 
LTtt, TkKS^Wx^uvtt^fflftl^t^J, 7^1 

50 B % i/> • a- ^> • *J»#'Ji>5>y 
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OfcteJitx^uo • a- *v>v -/ > • 2fc£@*yx>-? 

(0 04 5] ±se©«fc-5&x^U> •o-^l/7<>' 
#ft®:*yx;,7>#A*fi£f*=rA (A) x^U 

=TA (A) 4>imVl (B) <b©^St*l 

OOSSaJtC^LT. 4 0~9 5fiSSB. »$U<«5 
0~9 0fi«SB. g6tC»$l/<«6 0~8 0SSg|JCD 

ti&-cjsi>&tis. fcfcu. im (a) 3&5?sjii=fA-c* 

a- ^U? ./> -^StfyX^V^AftS^ttrJA 
(A) *±ieSll^-Cffll^<!:, 

[0 04 6] <>Wffi (B) 

#2£Wr#*L<ffll>fcftStf ';*U7-<>t&}fli (B) 
«. $&^:7"$>^?gg|5©7-( ? • v 

<D$m&& 9 mm%&cFc*> s * 7 a t* u >i^8«f r 

©x^U>fcL<«£#gIimB:4~l OCDa- *U7 ■/ 

[0 04 7] C©«fc^fe^^Jl^-»4~l 0©a- *U 

w^jU-i- :/9->. i--^+-fe>> i--r-b>» 3— 
-i-^>r>, 4--»f -^>f->. i-^^t->. l- 

jg§B©7-< Vf 4*^9 ? • 9 F#^#0. 955 

**9* • -i>*9 K^*S0. 95 5«±-Cfc»8^ 

[0 04 8] *y7abU >3MliJIgtt> g?S»<N7#>;F 

j§6S©r -c v * * v * • * » F^fc io^SS^ 

5 gr*»S+^U>5 0 Om 1 tC5S£(CigJgi* 
2 0 *CCC^aL4 KJRB&g-f 5 . *©?£. S#J L/2 0'C 
*'>U>3I^g|54^S|J{C^g|f £„ 3tt»r. 2 0'C* 
f U >^§P?r 3 e. tC$|» n - ^ 7* >T> 8 ^ffl V 9 9 

mmz# v 7a t u >^«fli© mm*-?* >*m$Li 

i-TS. #BJ«ffl§K::teWStf U7abU>Si8JJIg 

© mostly* >bj^spj t«. 2o*c*->u>nj?§gi5 

<bit©g|IS n - -^7 * >aai«)i L^t>#fc «>©r 
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*&o C©SIJ®^7£>nIi§gB©£fi<t:. SJgtC«l//c 

(0049] 7 AVZit+v*? • F^itt, 
A Zambelli6{c£oTMacrorolecules6_ 925 (1973) «: 

®m$tiZ# ') 7ab - U>3it§JJlg$H 1 tft4'©'<> * 9 F 

mfi-c©T-/y^d?5 1 9^^'C*-2>. £-§-rft«\ 7 
v * * v i> ■ ^> a» 9 Kfl^tt. 7a b" u>*y-7 

J§SCCKl/T«. Macromolecules 8_, 678 (1975) «CMa 
cromolecules 6_. 92S (1973) ©ITiEflS* J fB*83nrC» 

i©-ccn«:S-5cirtf u *) *>©<t-r4. 

[ 0 0 5 0 ] ^{*WtC«. "C-NMR^i'h^ 
^ Jl'^^©^® JR f-i'if©mmminf-i'<DI® 

C ©^ffiCC <fc*)3?@ NATIONAL PHYSICAL LABORATOR 
Y ©N P L^ftl^JHC RMNO.M19-14 Polypropylene 
20 PP/MWD/2©T'f VZf + vZ ' *0&-J K#^&8*Cl' 

[005 1 ] *^-C»SU<ffi^6tiS±fa^U7-a 
bU>^BItt. fc<!:^«#PaBB5 3-33 28 9^ 
«(CgBt£©^ffi«:<fcipiraS-rSCi56i-C#2.. Sfc. fi 

'p-tz>i*. WSk^f^ >^ssp©r -/ v * ? 9 2 ■ -4 
[0052] ±fB© «fc 5 ft* u 7*n b i/>^«fli©> ^i- 

30 F70-U-F (MFR ; ASTM D 1238. 230*C, 2 .16kg 
»*L<«0. 1~1 Off/l 0». «fc«3W 
SL/<ttO. 5~5 gr/1 0»-C**. 
- h*i±sSffiHP»5CC*i!Ky7 - ab-U>m«}fll ; &flat>i 
JlDXtt (JdcJ^tt) *<^»^{»^14x^^hv-ffl 

[0053] ±!2©<fc ^ Aj: ij 7a b U ©^ 
y*U7^>^»flg (B) B. lfl/> • a- 3fU-7 a 
> •^S^yx^-y^^A^S^rfA (A) .t^'J 

40 *uy4>&m% (B) 4©&itSi oo*fflg)5«:*fL> 
r. 5~60a«SP. ffSKttl 0~50£SSP. 3 
6CC»S L/ < tt 2 0 - 4 0 SaSP©fH-&-CfflL>6*l*. 
#v*vy <y?ffitm (B) friiBSlI^-Cffll^t. i£ 

[0 0 54] S i Hg^Wft^ (C) 
*^-Cffil»6nSS i H»^W<t^ (C) «. 
50 u> • a- *\,y 4 y •**S* i ;i>7>^a*I^ 
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fcrfA (A) <L£I£U 3f*tg3"l. t V vi/ >) MtlxJ&m 
t isXftmth. £©S i HlM<t^) (C) tt. 

[0055] co«fc 9 tts i Hm^mits® (C) it 

R\H e S iO(4_b-c>/j 

meS^Kfc^r. R'fct. j*iJ*7^*fi&*ate£*KK . & 
mm.T&. 1-10. ^cc^sRii^st i ~~ 8 ©ass* /c« 
l ffisSHk-KSBS-e* 0 . c©<fc 5 tt l ffi^b* 

ao7afc-jUS£^-f *c<!:#*"C#.&. ^3"- 
jus. xt-jus. 7*o£jUS. 7xxns. h'J^Qo 
7a f;l/S*s»S U < . "Bee jus. ? x xjuS#$? 

[0056] 3Efc. b«. 0£b<3. jfJKIJO. 
6<b<2. 2. L< til. 5^b^2t* 

•9. ctt. 0<c£3. *7&l/<t*0. 002£c< 
2. #(Cjf$|y<B0. OlSc^l-Cife^ fro, b 
+ c«, 0<b + c£3. »*U<«1. 5<b + c£ 
2. 7V$>2>. CCDS i HS^Wtt^Bj (C) tt. 1# 
T*©^-fJSHT«*!5? ; S;b<t3:2~1 0 00<i > tittc 
#*0<tt2~3 0 0ffl. ft»$U<tt4~2 0 Offl 
©*jU#y/>-f Fo^x>#y->0+-y-:>-e<fc*), 
WCCti. l,l 1 3 p 3-fh^>W»l'BW>. 1,3.5,7- 
f- F^^-JU^ h7is?nisB*ry->. 1,3,5,7,8^<> 

*y ?-ju~-.>£ a S'O *-9->^©->a y =f 

<< Fo^x>#y^a*-y-:>. ^^-saw^iS F y^*ju 
^p+'>S»IS^>^^n+-9-> • >^JU;W Fai> 
x>i/a*-y>«fi£{*. ^IflPi^^^^-^SW 
flM^JWW KnsJx>#'Ji'n*tt-> < *H"*Mf**3S- 
is"? ;->lWmms* ?JU~>a • y^jU;W Fa 
yx>i/P+t>Sl^(*. ^SftW^Jgis^^JU^w 
Fos?* *>\>* 'J^n+if $)• 

ju>w Fdi?x>tfyi'0*-y>. ^fKM^Sg^^ * 
K o y x > -> a + ^SMSt^ 3^u:x □ * D- > • 
^JU^W Knyi>S/n+t>ftl^ft. R'i (H) 
S i 0 1/ ,#ffi<i:S i O, ffigtCR' , 

SiOwifi. RSSiO,,,*^. R 4 (H)SiO,, t 
$M2L CH)S i O./.U-fcttR* S i 0„,¥tt*d»f§ 

[0057] ^^HM*^ h y > ^JU^o *->S«SM 
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©-gf*.£/c**£g''£x*JUS. 7'aejUS. 7xxju 
S. hj 7 a o 7o £jus^-ca& l/Wk^ftft ir*** 

(CH,), S i 0-<-S i H(CH,)-0-)d-S i (CH,) f 
[5£$©d»2tU:©g£S*-C&*. ] 

-y> • y ^ju^w k □ ^ i >~> a + -y >ftfi-£& £ it 

JUS©— jSt*fctt±S*JS:*?-JUS. 7*ot*JUS. 7xx 
JUS. h 'J y a n 7- a ejuSSrBgt l/fcft6Wtt 

(CH,), S i O-C-S i CCH,),-0-).-C-S i H(C 
H,)-0-) f -S i (CH,), 

[SC4»© e « 1 m:©S^-C* •) . f.« 2 «±©SI»X? 
*>4. ] 

y^a*-y->iut:«, /ciAtfT^r^ns^ 

x^;us. ^otvus. 7ii*i, by 7007*0 1 

[005 8] HOS i<CH,),0-(-S i H(CH,)-0 
-),-S i (CH,),OH 

^«lfEj5S*S'>7>*-^s«ti(^y^^o*-y-> • y 

;l-ec!)— SP*fc«±gP«:i9 : -;l'S. 7*OfJU«. 7x^ 
JUS. h 0 7 a vivo fjusi?rs» O^t^Jiii'* 1 

30 ^fe»n*. 

[0 05 9] HOS UCH,), O-C-S i<CH,),-0-) 
.-(-SiH(CH,)-0-) ( - 
-S i CCH,),OH 

[SCt|i©e«ltLb©J8»Tr*»). f«2«±©ISBrC 
] 

^flliSf^^^^JU^Y Ko^x>'>o+2/S*«R^ 
y^ju#y^o^-y>ii/r«. td^rr^c^ti 

2><t&®, 3 ^CCiJT^Kfcl^^ ^JUS©— SB* tcit 
^gi5*X^;US. T'oejUS. 7 x— JUS. hy^OO 

40 Vu b JUS^-CJUftO^t^fttt £#9tf 6ti*. 

[0 06 0] HS i (CH,),0-(-S i (CH,),-0-).- 
S i (CH,),H 

( ^*© e « 1 tLh©H»r* 4. ] 

&Hm*mv> j * ju ja w f o ^ x > o + vswm^ 
^ju/>-f Fo^x>*y->o+-y><!;L^:«. /c<tx»i 
Tscr7ns*is<t^«j. setcttTrStcfcu^^^jus 

©— §fl$/ctt:£gP£x?-JUS. 7ofJUS. 7x-jU 
S. F y 70070 f jus^-csife L> Mt&toa <t- &m 

50 (006 1 ] HS i(CH,),0-(-S i H(CH.)-O-). 
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-S i (CH,),H 

[3C*(De(il V±<DmtL-CS>Z>. 3 

(t«T5£(C fclr>T p< f )l>m<D— SB* fc«£§P£x ^ JU 

[0062] HS i (CH,).0-(-S i (CHO.-O-).- 
(-S i H(CH,)-0-),- 10 
-Si(CH,),H 

*. ] 

h 7> ^;Ui/d» of h -7^a*if><i: . 

F £3-1,1.3,3- ^ h^>^^^D+-9->^C<ir 

yx>->a+^»*$^t^BJi*. «SK. HI?** 20 

t«c, - i o*c-+ 4 o'cmsoias-c^p^ts-esc 

[006 3 ] S iHSSttftfttt (€) tt. X^U> • 
a-^U7^' #£®#yx>7>#A*a:-&fl;:JA 

(A) 1 0 OSfigBlC^O-C, 0. 0 1-10 OSS 
SB, W*L<ttO. 0 1-50SSSS. <fc»)JifgL<tt 
0. 05-25£figP. 3e.(C»SL/<«0. 05-1 
5fifiSP, 36K«tD»$0<BO. 05-5MS5. 
^tC»*t/<«0. 1 ~5&ffigf$, SfcJff£O<»0. 30 
2~5Mgi5©Sd^-Cffll,>?>tl-5. S i Hg^Wft^ 

(C) ^iieEHrtOSil^rfflCiSi. WEEffl?^^* 

0 0SS8P£jfi*SW!l£-CS i Hg#«<t^5 (C) * 

[0 06 4] x?-l/>- a- *W ^> • 
tf';x>7>#A£fi£#:JA (A) 0DS?*B«:K-^-rs 40 

fluteK^iaatc^-ris i Hg©&i£ (s i h«/bi 

BSflSSTOSfflS) tt> 0. 02-20, 36tC«0. 0 5 
-10, &IC0. 0 7-5-C*4Ci*iSf*L/l>. 
Mffl (D) 

*ftwc&mj$ftt Lxm^htiztm (D) «, ttfln 

8;* 'Jx^^A^tt^&^A (A) ^©TJUfx 

jusi. s i nm^mit^m <c> ©s i H«£©fftoi 

-c**atf1$K:{|HMtt&<. yt<bx.«e#SM*S. *<9S> so 
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9 AjMftJR. a-^ A^&J«S?©6£®OT3S«i: 0 U £tf 
ftDSttttW <jaaW*&8«i£JS. 8fc&JS«§{*. 8i££ 

[0065] e^M4««. s^. timmtmvmtK. 
{£ffl3*x£&*a©fc©-c<fc<. ft-t^tf*®^^. 
9 7 0, 150 nwmmt£sffi<Dismni&f&&&fm. 

^§^1*^2. 8 2 3. 2 1 8-Sf-i|l3ffB8«:iB«©tg<tfi 

smtm. tmtt&m 3 . 159. 6 0 1 mzmwmw 

*s«fc 1 5 9. 66 2 *f?Bjffl$«:SBlE©G£ 

t^<b*SSt©it<t^«J. *@4$I*SI3. 5 16. 9 4 
6#?3iffl#«:gBt6©Jg<fca^i^U7 A'^tomt^ 
*S#HfS&3. 7 7 5. 4 5 2^WmWt<sJ:&*m 
1#SF»3. 8 1 4. 7 8 0^HJtffl«{clfiiS©^i trx 

e«j«:«, a^©m» . t&it&sm, 

*\ >; #3f©te(*KG#£*If$£t^«>©fc£:Wf 

[0066] JbiB^i^ A^flt&tt, '^y-JA, 

±IEai?^A^ftMi«. ai^A. n^Affc^j. t& 
<ba^^AK^^6*So ±IBfeW©Ji4iS (D) iOT 

[0 0 6 7 ] IS#flS (D) «, P t5feJS<tl/r, X^U> 
• a- tU7^>-#*S*Ui>7>^*t^ 
A (A) (C*tL.T, 0. 1-100. OOOllpp 
m, ii^O. 1-10. OOOltppm. Sf*b<« 
0. 2—1. OOOifppm, cfc , )jI?*L/<«0. 5 
~500Sfippm. S^>iC0iL<itO. 1-100 
if ppm, #{Cjif*b< Wl— 30 p pmOSI^rffl 

[0068] tzmmfto&is-cmi (d> *fflc»4 

X h 10 0. OOOSfippm 

SfgltpiWg'J (E) 

2|s:^-caM« (D) iifeKe^fiX^iLz-CfflC^n?) 

jsi&jippsij (E) ic-ci*. ^>'/h';r-/-^. 

=.)\>g&mr>\'-3-)\' (ft:<!:A«x^x;l.^^p-^+-y- 

F. N^.N-.N^-f-h^TUJU-o-^^^K^TS F. N. 
N.N'.N'-f h^TV^-m-^^JUK^TS F, N.N.N', 
N'-T- h -57 1/ ;U-p -7 ^Jl/K'^T 5 F^) . 
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[0 0 69] £lSJtpiM8<J (E) li. x^U> • a-^"U 
7^-*WJl>7>nSi^|3'A (A) 1 
OOttSgptC^L-C. 0~50Sfi8B. iI5?0. 000 
l~25fiSgp. JfgtXttO. 00 1-15SSS6. 
iOW$U<ttO. 00 1~10SfiSP. 36CC|!f$b 
<«0. 0 1-5SSSP. 4$tC#£ l/<ti0. 0 5-1 

[0070] 5 ommmiT<Dm^vmtiW\m ( e ) 10 

ZR^Zt, KlWS?llgiIg*$IJSPT2>C<!:ds-C#*/c 

x^U>- a- tU7^> • ^*'Ji>7>^ 
A*fi£f*=fA (A) itfy^U^-OfUlig (B) ©tt 

©tf "JX^^A^S^fl^A (A) £*ffl*><#«t;* 

v-issswe.ni.. 5 osfiSP^ffiAsw^-cjsit. 

ffliWSy (E) *mmt. 3* hftfc^Jtcft*©-?*? 
gb<ftl>. 

[007 1 ] -£©ffe©)&3- 20 
Affi^ tttt*sK*I. fcfbfflk «fkl»Jh«. W^5E 

^rafftw. #t8Fh mm, isawitsi. mm 
ft t* ©aijjn^j* . *»^cr>ge<j*lift fc>ft t>ffiH 

[0072] ±i2=rAffl?fisij«. $m=tA<Dmm®B.. 

*i** 0 CCDJr^ftrfAliS^JiL/rtt, UttffJKW:. 30 
SRF, GPF. FEF, HAF. I SAF, SAF, 
FT. MTf®*-!J>>^7 ■? 9 , i/7>*f^'J>^ 
ffijft i'CC £ 0 aSteS**JS 3 *VC (, » 3 C *l 6 ©# 

saa^M. s"j*;ft£*H§afe>*is. 

[ 0 0 7 3 ] -> y 3bOAflcM& OtH, U 
j*(^tti"J*fti'*l^lf htiZ. Ct»6©f;*B. ^ 

^©Slottf 9 > & 5 I > »{S*H 1 fi©i' D +1f 

(BEDS) », »*U<tt5 0m , /««Jb» 40 
»$Kttl00~400m'/gt*5. 
[0074] C *!6©:*A*$&8iJ©«Ste£uqe£fi 

>^>^A^S^{*^A (A) 1 0 0£SS|J«:^b-C. 
&*3 0 0Sfigi$. #$l/<li£*2 0 0gS8|ST?* 

[0075] c tifb<Dm&fmm<Dmm*i Jivm&m so 
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■&S«ji^> x^U> • a- ^ > •iWS-f 1 ;! 
>7>^A«m^(*=TA (A) 1 0 0SSBB«:*H,T. 

g*3 0 0ttS8B. #£t<«fi*:2 oossss-cfc 

[0 07 6] SfltfKCtt. ?CiH!X:4-<OI/.- WtU. A 
77<>, jjftSi)^:? -< >. 5tt7X7 7 AF. ■742'; 
>S?©e»^iMt3<J : n-JHr-Jk n-**-jWtr» 

y >K* 3 A . 7 •> >lftffiiW®mifttt* J: CflB 

[0077] £tt6©iWtSiJ©E£SW:. SMMftCDfil* 

O-CB, y7i^l/7S>g, 7x^U>t?7 5 >5gft 

[0078] ^71^7 5^1^(1 MMft-XC 
«. P- (p-hJl'X> • ;Ol>*— ;U7 5 K)-i?7 *x;l/ 
75>. 4,4'-(a ,a-S?y^l/-<>^U) i?7*x;UT 
5 >. 4 l 4 , -y*i'fJl'-y7xi;l'75 > l ^7x- 

<brxy><br-feh><i:©ffiaasi&Bj. ^7x^75 
xjur s>. y**fjwty7*i*73>, p. p' 

- • y7x-;b7 5>, 7^*JHiy7x- 
Jl/T5>ft<!:-*sW6tl4. 

[0 07 9] 7xiU>y7S>Sil/'CB l A^WtC 
W, N,N'- y7xiA-p-7x-U>i!7 5 >, n- 
V7'Pt';M'-7x-;l'-p-7x-l/>y7i>, N,N" 

- 9-2- t7f A-P-7xiU^75>, N-->7Q^ 
+->;M'-7x^l'-p-7xiU>y75>, N-7 * X 

;U) .p-7x-U>y7 5X N,N'- (l-^ f-JU-^ 
-p.7x-b>y75>, N,N'- (1,4-y 
^^Jl/^>9=-;b) -p-7xil/^75>, N,N'- tr^ 
>^JU^->?-Jl/) -p-7x^l/>5/7 5 
N- (1,3-1?^^^^^) -N'-7x^-p-7x; 
U>y7 5>, 7x-JlA#->;l»-p-7x-l/>s;75 
>, 7 x - W 7 W-P -7 * i U>^7 5 p - 
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[0 08 0] Cti6<D*rfc, ^KI4,4'- (a,a-isJ 
m^yi/Jl,) i?y S N,N'- is -2- -fy* 

i*tl*lL»£OTtt. ^<*WCC« ( 1 ) 1,1, 3- h yx- 

(2) 4,4'- ^yf^fcf*- (3^?Jb-6-t- ^ 
^Jl^x-y-JlO . (3) 2 t 2-^*^X (4-^^Jl/-6-t 10 

- ^7x^-;i/) % (4) 7-**£f r >';i/-3- U'- 

-K (5) f h7 + ^- [^*U>-3- (3\5'- ^-t 

(6) ^>$X'JX'J I — JU- f h7^X [3- 
( 3f ^-t- :7>Jl/-4- b Fa*2/7x~Jl') :/Ptf* 
*~H, (7) h tr* [3- 

(3-t-^^JU-5- y^-^-4- b Ko+v^x^) 
b**- H . <8)-i,6-^**>t>*-JU- t^x [3- 

^^i/_4- b FP+^i^;i/) ^ntr* 20 

(9) 2,4-tfX (n-*^^;U^*) -6- (4- 

t s/-t- -79>frr~vs) -1,3,5- h y 

T^>, do) by*- (3,5-^-t- ^;U-4- b Fa 
+ 5^>t?)l/) - -Y yzsTX \s— K (11) 2,2-^:*- 
*xx^U>tr^ [3- (3,5-t^-t- ^;U-4- bFP + ^ 
7x^1/) ^Pft*-H , (12) N,N'- -M^^ 
U>bX (3,5-^-t- ^;l/-4- b KP + ^) - bKP 
i/>t7 5 h\ (13) 2,4-bX [ ^ 
;P] _ o-^ (14) 3,5-^-t- ^^^-4- b F 

U — h- ^X^Jl/XXf* ;k 30 

(15) f + X (3,5-^-t- ^Jb-4- b 

KP+^>b Fa-»^y^ h) ] (16) 
7=txji / _3_ (3,5-t^-t- bKa*^7*i 

;l/) ^C2b-*>Kx^f*^, (17) 3,9-fcT* [2- {3- 

(3-t-^^;i/-4- b Fa=^>-5- yf^x^ii/) 
b*~;l>:**i/} -i,i- -2,4-8,10- 
f-h^+ltxb'a [5,5] $>7*#>&£*3Hf*c 
£#-c&*o 1#tc (5) , (17) (D7x/-;v 

[0 08 1 ] ^^rffll^n^^^^^ffcESihSPJi 40 

c>6ft* e SttttteW:, 2-^;i/^7'h-<>v r -r $ 

yx^i^^T/abr^-K ^^'JW^p 
b*:*-*-K ^fT'J^^Pb^-h, ^ h 

'jf^w/Db«-F, ^>£xy xy F- ;u 

-f-h^ + X- (£- 'JJb- ^^at**- h) 50 
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h $ #y-)v<Dm&&> -<>*xy x 

y F-;U- f-h^ + X- (0- 9 9!;*- 
*- h) 

[008 2] ±fs<D»nxBS#j<b tttt, ii^<D=f A<D»n 
y >K«©B«flil»K ; xr7 y >m>* y $ a, Xt" 

Ty>8ffi«s, xf*Ty>K^^^^A^<Digsflia»K 

(DS; y^^-JUK. Xf7'J>fi, ^ 

[0 08 3] C(Di^*»PX«??f9^ 9*. x^U>- 
a- .^ftf9!^yx>^>^A^S^i*^A 

(A) 1 0 OMSPfclttl/r, 1 OfifigPOT, 

(a) 40-9 safigpi, ^y^t-u^ 

^>«fll (B) 5-6 0fifiSP [fi£^ (A) 

(B) <bCD^ttS«l OOSfiSBi-ri] ^S^CiC 
DT±aib/c8SJJlRPll<b4, S i HS^Wt^ (C) % 
te£V&&tefcCXim (D) ; JaSffll^J (E) <7)?? 

[0 084] ±ibcd r»wccj»«iarsj ±mz<o 

*is>tfx2-)l (p-;l/SJb) , ^jB® (SEAS) <D 
^gg«5®cr)Sai«g^»*L<, $e>*C«2«l?P 

[008 5] *:j%Bj«:^^U7^>^oJS^4x7X 

a- ^> -#*!2^yx>7>^A^S 

^=fA (A) fcitftfy^U? -<>*Bg (B) ^r. b 

FD^yjwts:i^Jt?*ss i HS^^b^ei <o *$ 

£Vt&&lCfctXfm (D) . SiWff^J (E) ii4> 

Mi« (D) ^g^CC^Ar^i, x^U> . a- 

-/> .^itg:^yx>^>4rA^S^r3A (A) f>m 
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{ o o 8 6 ] s/c. si Hm^mit-s® (c ) . mm 
(D) . mmwft (E) . itrieixfc^Affi^ij. mm 

5>^Aftl^ftdA (A) t#>)*u? shim's 
(B) iflDii^K:. asflDL/Tfcjn*. £/c yu>F 

(B) K.&'&LXm&Utc-z'Xii-'ivZ-Zm^ZCt. 
bVSZ>. CCDtS^. S i HSS*tt£tt (C) 
(D) &S^< — *g(cfce>&i><fc5K:#W'T:;8i>;fc 10 
x^b> • a-^U-? 'J x>^> 

[0087] ±ISili»{*, ifU>-a-*U7^- 

i^®:^»;i>7>^A«s^ft=fA (a) 
7^«f| (B) ±©®£%&*8£»-f £iSK-etT&fc> 
n. fmumt. isi4o~3oo'c, »so<«i 

6 0~2 5 0'C-C*'5. tg^(BI«. 0. 5~20# 
RB. 1/ < tt 1 ~ 1 O^RST**. gfc. m*.hinZ> 
I3K*«. SSKitSril^. 1 0~1 O 4 s e c"\ » 20 
SK«10'-10*se c-'CDSHrt-r^SnS. 
[0 08 8] ±gBOD<fc^K:Uri^U> • a- *U7^ 
>-^a^'Ji>7>yAita^3A (A) **8B# 

nJSIfcfex-?* hv-ffifiggjiUTW. x?U>- a- * 

U7^> • yx>7>*\£^fi£<*=fA (A) 

[0 08 9] CCK, rgg^WtcSJtesn/cj «!:». T 
IE<D?3ft-CSJ3£Lft:y^fi <^^a^*1^>^«» 30 
#> *sfc£iU*l OX£Lh. «F«C2 0~9 5%-C*Sti 

«Tr9 7%4eA-ci>sci*i»*ut». .tiaffiffltc 

mvmh&ifi&iffvib*). ms&smte.. wtstst mm 
Qis^vrnfmimtcyttitc* ^ >aa&ojaii4x7 
* k ciw* 40 

[0090] [ ( u*? u-^*ir>3F&mft) <o 
mmm] Mtti?^ i--?-wm®u,tt>km 1 o o 

mgfPfiUrO. 5mmx0. 5mmxo. 5mm©l 
3 0m 1 ©i^a-M 1 2 3*CC4 8B$|HjgitT 

ctDsm^ffittiitcmouiL. Siatc-c7 2 

[oo9i] z<DK®mm<Dm&*>>i#v 
©*> 9 a^*y iMtmyj?-. %® 
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fi (Y) J £TZ. ^©SSA^tf ';v--fiX# 

, ^W©'>*Cl^*1^>^U?§1£i'^# (/ci^tf^tSfl) © 
gSfc«fc£f# v-jfcfrfcm©^ a^-ft^igtefiS; 

ffi*. rtiiE$n/c*7)W«s (X) j t?z>. 

[009 2] cck, yju^fi (i^^a^+1f>^fiS 

yjU#S [fifi%] = [ffliE^tlfcg$ISfi <Y) ) * 
[t§iE<?*i/cflJ}8£fi (X) ] x l 0 0 

*mHC&2>f$M#lt> ±IE©«J:5&:*&BJK:[&S:J-U 

[009 3] *HW«:^2,fiS^«:«. *&BJK^3* U 
Jfc. t*tii JjKJfJ. JEffiJ&^to <t' ©ft*© 7*Xf-9 98B 

[0094] 
[0 09 5] 

.3 "5 SMB. ©RBttfi [rj] . &?fl&ffi (Mw/M 
n) . t,/t,. WSJJ^S^S <v) . r,/r,iW 

( 1 ) *fi£f*=*A<DifiJ& 
ftfi^^AOfflfiStJ. "C-NMRffi-CS'JSl/fc. 

(2) «fi^(*JA<D3->JRffi 

(3) SKttg [t>] 



(14) 



25 



■cmmL tc. 

(4) #*g#fli (Mw/Mn) 

(Mw) <fctS:¥**JH^S (Mn) £©Jt (M 
w/Mn)T«teUfc. GPCKB, *7A(ClV- 
*(«) 13©GMH-HT. GMH-HTL4ffll,i. i§& 

(5) t,/t, 

itg^(*3A©i o o 'C~ev> j )\*Y 7V io 

T^IctfjO. 4xiO'dyn/cm'4ititO 
-?K>mg.Tifr t )fcjl2. 4xl0'dyn/cm , 4 
^•TitO-rOjIST.iOtb (t,/t,) £j£#7c. 
[0 09 6] L/D = 6 0 mm/ 3 mm 

(6) w$m8s««k <»/> 

J IS K. 6258 (199 3*£) CCfi£l,\ h-0<x> 
tC 3 7 *C X 7 2 B#ra@?S§ -tt. Flory-Rehner©3S; «fc *) M 

mmmtm&inmvtc. 

[0097] 

181] 20 



»(fl/tB') - 



v «+ LriCl- «•) + #»» 



[0 09 8] o, : BW&VtcgktezlAtplctoVZJimi, 

V e :ig81©#TS 30 
v m/ cm 1 ): WSMflBSfiffiffi. tt^Alc m* <P<D 

[0099] D-^-7)MDmi : lOOgK 

^sa^-**-*-/ fo. oi*ju%as»ao. 

il»iaa:5 0*CT8 ^>5 1 a-;u*-7">a-Jl'«:ffli,> 
■C. B^^Affi^BtS^tS (SR I S) CCfB48©^rffi«: 
£9att«fr&l>. ^enfcig^* 1 7 O'C-C 1 0# 

(7) r,/r t tm$))mmtm& ammanoms) t 

<JM% 40 
L o g ( t , / T , ) / v *ft#«t <fc •) #«>/c„ 
<8)ft*JHR 

fi»$M£*WLttt>EPR (#•?■«©«& 4 4 
©jgi&&#f8*$]5Eb;rc. 

[0 100] 0. 0 1 r a d/s e c £ 8 r a d/s e 

Jt *(0. 0 1 r a d/s e c) 4«8*{C. 1833414^7? 
Jt -(8 r ad/sec) *«tt«:^Ci v hU g»7-f 
>*ff(iS;L t *©-7-f>©JlSi^±«:*'2)7j Il -= 1 x 50 
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10 3 /Pas ©£§©77 ll0 -S:SMl//c. *(C. 
■9->^WCot»r4>l5IS|{C, 0. 01 rad/seci 
8 r a d/s e c ©<fc #©«5itttt£i£77- «gl 
tttt^77,,"(0. 0 1 r a d/s e c) £J8fA«:. «f?S 

.-(8 r a d/s e c) SrffitttC^o? 1-T 
4. CO^o, Ri«?t^> J: &«!<!:&•). 

-r > «t •) < Hfft-co 

<. 

(oion^tc. cv^avhvjizmzxksic&m 

7^>*«f^8SS-&. aSSttfcfe^r?,^ 1 x 1 0 J /P 
a- s i ©£* 7? » . 0 * =&8"J5£ U fc. ±12© J: 5 «: 1/ "CffidS 
uytrj, l0 -fcJ:c;7j 1 .,-©fii«T^«:Srab. 

(loqr7 ll0 - - loqn,.,*) XI 0 

±Mzmm.tkm*. ^©mo-c**. 

• StSII*- > 7>\> : 4 aS© E P R 

=#{fc3* (**) §1 f77-P-0280> P-048 
0. P-0680, P-0880 (Sd d d«) 

• lbfflttS$t£8l£8l ( R D S ) rRheometric 
s*i 

• -y-^^U : 2 mm^- h 5 mm©FWKUT^ 
•S S : 1 9 0#C 

• Hi&Btt&i? : 0 . 0 0 1-5 0 0 rad/sec 

fettssisKik. K.ffijkfKm&&m> wm%<wi.mi<5<ti 

( 1 ) 

*#flns (t*> h s* T " mm. i o o c 

[0102] tbws5ieas». MJSUii^^oistti^ 

• h v-«JS«S©^»S»S:®» Ofc*. h A * *) 
tefet 3 0 fa-igtcftWSfcSA 0 . «#l&Af£© h * * * J 
fc-^«:^4*r©^ra*S>J5£L/c. J^te. 5 
XhS ;U T " KteW 4il«SS« 2 0 0 *CX* 0 . 
UlOOr pm-C*5. 

(2) ?ISS«K 

J I S K6 2 5 1 X. MJm&2 3-C. ?<5Si$ 

S2 o omm/^o^rgisgasi^fj&t^ sgtr>- 

J 1 S K 6 2 5 0 {CS£C». raHLfcSStSi/- h *SB 
U J IS K6 2 6 2lcmi&0~CEffiMtKm&&mZ 

ofc. C©Wii^mi 70tx22hrs 
(4) K^tttKK 

J IS K6257tcStor. W{^<fc1455»«:?f r> 
Tc. tUt)*,. mH's-t-Zl 5 0*C©*-^>*«:1 
6 8^PaAn^^k3^fc^ ffl5£iae2 3*C. ?ISSii 
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g2 o o mm/#©&frc§i§gt^£mec>> %m^- 
(t.) tovmamA* (e.) *gttibfc. 

( 5 ) Wtetti*!* 

>9 0'CT7 r l'Af&&Ltc2mm&<Dis-- YfrhZ 0 x 
2 0x2mm©f*ilK- : &fPii{U 5CC©J IS3ftt 

£ i 6 8i$r3&SLfciiir&©fifia>6*g£<t35 (a 
v) ifiuwc. 

CO 1 03] 

C (Tw-Td) /TdD x 1 0 0=AV (%) 
CO 1 04] 

- ^#;U*>7>#A£*&#:JA (A- 1) ©& 

>u*sstt£s (mn®&&= 2 5 0 r P m) 

> <h ©Hx£*fi^£«T& o tc. fi^gfflUSS «fc 0 ifc 
^gB#-^+-t>->%6 0 'J s» f-;k i^U>*3. 7 k 
e % T'atuv* i 2 kg. $-\z=-)\>-2- 
£2 4 0sr©jfg-C. */c*SR*2 0 9 >Jk fiiifii 

i/rvoci,*2 2sy*Jk aked ,ci*2 

2 5 y*;k A 1 (E t ) i.s C 1,.,*2 2 5 'J*^ 

C o l o 5 ] «±KiB<sfc <fc 5 &&#r*«£Ki£;*iT* 
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ft&Uc<D%. 5 5 -C-C 4 8 B$RnX£f£*g£*T& fc. 
CO 1 0 6 ] #t,vr\ C A ( A - 1 ) tc. 

mm ms& pw- 3 8 o . tu^ns <**> ] *e 

10 7"a fU> • 5-tf-JU-2- yjl<;iOV*>-7>#A±fcg£ 
A ( A - 1 ) ©^U? h=&f#/c _Li3©«i:5tCL-C 
mht\tcfam.x.?i>is ■ 7"ab - u> • 5-tf-.il/-2- sfr 

^*>-7>^A^m^^A (A- 1) ©#5te£3U 
[0107] 

CSSiSW2~4] 1 tcfc^r. S^fettSrill© 

lomscitcJ:'). #lfr&tttfc©ttJiix^U'> • 
^ot*u> • s-i?- 'J -r>-2- y;U;iOU*>5>#Aft 
S^(*n*A (A- 2) . mmx.^U> • ^OfU> • V 
20 ^^a^>iiyx^7>n«l^t3A (A- 3) te 
Ju>'x?-u> ■7'oi;i/> -.5-^—^-2- s 

5>$fA&fi£f*=fA (A-4)O^Uv h£f#fc. f# 
6ftte*S£f*=fA (A-2) . (A-3). (A- 

4 ) ©&&*« i k^t. 

[0108] 

[*1 ] 





ft * 


Al/V 


AlOBOtC)/ 
Al (Bt) . 
Cli.t 


CC) 


<kal/« J > 


* K 

7<-f 
(mol/h) 


5r'l> 


74-Y 
<g/M 


a -mo 


A- 1 


YDCii-Al<BD»Cl/AlCEI>i. .Cl». • 


6 


1/1 


40 


7.4 


IS 


VNB 


240 


rotrv> 


A-2 


TOCOEOCli-AKBOcCl,. c 


7 




45 


6.6 


36 


BNB 


360 


rurv/ 


A-3 


YOGJBOCl.-AKBOu.Ch. • 


7 




40 


7.5 


80 


DCPD 


250 


rnt*v> 


A- 4 


Y0C1 .-A 1 (Et)*CI/Al (fit) i. iCli. • 


6 


6/2 
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